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What is claimed is: 
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1. An amoiphous metal stator for a radial flux motor having a rotor, 
said stator comprising a plurality of segments, each segment comprising a 
plumUty of layers of amoiphous metal strips^ each of 

has a top and a bottom surface and is oriented such that (i> « line normal to 
either of aaid sdrfaecs at siAstantially aay point thereon is stOwtantially 
perpendicular to the axis of rotation of said rotor, and (ii) when traversing said 
segment, said flux crosses one air gap. 

2. An amorphous metal stator as recited by claim 1, each of said segments fiirther 
conqi>rising: 

a) alwck^nMi auction having a flnit free end and comprising a plurality of 
V contactingly Btactoai iayets of amo^^ 

b) a tooth section having a first free end and comprising a plurality of 
coiftactinglyatackcd layers of amorphoui n«til strips; 

said back-iron section and said tooth section being arranged such that 
aaid first free end of said back-iron section^contactingly engages said 
first free e«l of said t6oA section and wherein an air gap is defined 

between said respective first free ends. 


25 3. 


An amorphous metal sWor as recited by claim 2. fiirther comprising: 

c) an inner restraining means for securing said tooth section against being 

drawn our of engagement with said back-iron section; and 

d) an oulWiestraining means for securing said plurality of segments in 
generally citcular abutting relation to e«jh other. 
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An amorphous metal stator as recited by claim 3. wherein said inner restraining 
means comprises a bonding material Aat is applied to a substantial portion of 
said stator to provide each of said segments wiA increased mechanical 
strength, and said outer restraining means comprises a steel band provided 
peripherally about said stator. 

An am«phous metal stator as recited by claim 3. wherein said inner restraining 
meaM comprises a bonding material that is applied to a substantial portion of 
said stator, excluding said respective first free ends of said back-iron and tooth 

An amorphous metal stator as recited by claim 4. wherein said bonding 
material it an epoxy rwin. 

An amoiphons metal stator«i recited by claim 3. wherein said inner restraining 
means parUy ccimprisbs a bonding material and partly comprises a metal band. 

An amorphous metal stator as recited by claim 2. said bacWron section being 
generally arcuate and said tooth section being generally straight 

An amorphott. metal stator as recited by claim I . each of «iid amorphous metal 
strips having ^composition defined essentially by the formula: Mto^is Y5.20 Zo- 
,0. subscript! to atonl percent, where is at least «ne of Fe. Ni and Co. 
isat leastobecif B.eand P.iid "5&'' is at least one of Si. Al and Ge; with the 
provisos that (i) up to 1 0 alom percent of convoaent -M" can be replaced with 
at least one of thr metallic species Ti. V. Cr. Mn, Oi. Zr. Nb. Mo. Ta. Hf. Ag. 
Au. Pd. Pt. and W; (ii) up to 10 atom percent of components (Y + Z) can be 
replaced by at least one of the non-metallic species In. Sn. Sb and Pb; and (iii) 
up to about one (1 ) atom percent of the components (M + Y + Z> can be 
incident^ impurities. 
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An amoiphotts metal stator as recited by claim 9. wherein each of said 
amorphous metal strips has a composition containing at least 70 atom percent 
Fe, at least $ atom percent B, and at least 5 atom percent Si. with the proviso 
that the total content of B and Si is at least 15 atom percent. 

An amorphous metal stator as recited by claim 10 wherein each of said 
amorphous metal strips has a composition defined essentially by the formula 
FcBoBiiSi^. 

An amorphous metal stator As recited by claim 9. said amorphous metal strips 
having bee© h^t treated to form a nahocrystalline microstructure therein. 

An amorphous metal stator as recited by claim 12. wherein each of said 
amorphous metat strips has acompoaition defined essentially by the formula 
Fe,oo...,-^..wR«T.QyB.Si*. wherein R is at least one of Ni and Co. T is at least 
one of Ti. Zr» Hf^ V. Nb. Ta. Mo. and W. Q is at least one of Cu. Ag. Au, Pd. 
and Pt. u ranges from 0 to about 10. x ranges from about 3 to 12. y ranges from 
0 to about 4. z ranges from nbout 5 to 12. and w ranges fromO to less than 
about 8. ' 

An amorphous metal stator as recited by claim 12. wherein each of said 
aoiorphous metal strips has a composition defined essentially by the formula 
Fe,oo-«.«-y-.*#R«T.<lyB.Siw. wherein R is at least one of Ni and Co. T is at least 
one of Ti. Zr, Hf. V. Nb, Ta. Mo, and W. Q is at least one of Cu. Ag. Au. Pd. 
and Pt. u fanges fh>m 0 to about 10. x ranges from about 1 to 5. y ranges from 
0 to alNMt 3. z ranges from about 5 to 12. and w ranges from about 8 to 18. 

An anotphoua metal stator as tecited by claim 1. said stator having a core loss 
less than «L" wfccn operated at an exciution frequency "T to apeak induction 
level B«. whermn L is given by the formula L = 0,0074 f (B««)' ' + 0.D00282 
f" (B««)' \ said core loss, said excitation frequency and said peak induction 
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level being meaauted in watte per kilogram, hertz, and tesla., respectively. 

AH amorphous metal stator as recited by claim 15. said stator having a coie- 
loss less than or approximately equal to 1 watt-per-kilogram of amorphous 
metal material when operated at a frequency of approximately 60 Hz and a flux 
density of approximately 1 .4T. 

An amorphous metal stator as recited in claim 15. said stator having a core- 
loss of less than or Approximately «qttal to 12 watte-per.kilogram of 
amoiphommetal material when operated at a frequency of approximately 1000 
Hb and a flux density .of approximately LOT. 

An amorphous rneml stator aH recited in claim 15. said stator having a core- 
loss of less than or approximately equal to 70 watts-per-kilogram of 
amorpho«a netal m»M«rial when operated at a frequency of approximately 
20.000 Hz anda flux density of approximately 0.30T. 

An amomhom metal stalor as incited in claim 1 . each of said segmente having 
been subjecfcd to a heat tre^ment comprising a heating and a cooling portion. 

An amorphous metal sutor as recited in claim 19. a magnetic field having been 
applied to each of said segments during at least the cooling portion of the heat 
treatflwit thereof. 

An amorphous metal stotor ds recited in claim 19. said heat treatment having 
been carried out in a batch or continuous annealing oven 

An amorphous metal stator for a radial flux motor having a rotor, 
said stator comprisi«g a plumlity of segmente. tach segment having a phiraUty 
of layers of amorphous metal strips. each of has a 

top and a bottom sorfiuje and is oriented such that (i) a line normal to either of 
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said surfoces at substaatiaUy aay point tbereoH is substantiaUy perpendicular to 
the axis of rotaHon of said rotor, and (ii) said flux traverses said segment 
witiiout <nros8ing an air gap, said stator further conq>rising: 
a> an inner restraining means for protecting and strengthening at least said 
toodi sedtoB; nd 

b) an outer testratning means for securing said plurality of segments in 
generally circular abutting relation to each other. 

An amorphous metal stator as recited by claim 22, wherein said inner 
restraining means conq»rise8 a bondiiig material that is applied to a substantial 
portion of said stator and that provides each of said segments with increased 
meehaaical strength and wherein said outer restraining means comprises a steel 
band provided peripherally about said stator. 

An amorphous metal stator as wcited by claim 23, wherein said bonding 
mateririia an epoxy resin. 

An amorphous metal stator as recited by claim 22, wherein said inner 
mtraining means partly comprises a bonding material and partly comprises a 
metal band. 

A»amoiphou8 metal stator for a radial flux motor having a rotor, 
■aid statof conyrising • plurality of segments, e«:h segment having a plurality 
of layers of amorphous metal strips, each of has a 

top and a bottom surface and is oriented such that (i) a line normal to either of 
said swfaces at substantially any point thereon is substantially perpendicular to 
the axis of rotation ©f said rotor, and (ii) said flux traverses said segment 
without crossing an air said stator having a core loss less, than -L" when 
operated at an excitation frequency *T* to a peak induction level Bb« wherein 
L is given by the formula L = 0.0074 f (B„«x)* ' + 0.000282 f» ' (B„.«)' said 
core loss, said excitation frequency and said peak induction level being 
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measured in watts per kilogram, hertot, and teslas, respectively. 

An amorphous metal stator «r recited in claim 26, said statorfiirther 
comprising: 

a) an inner restraining means for protecting and strengthening at least said 
tooth section; ud 

b> an outer wstiaining means for securing said phirality of segments in 
generally circular abutting relation to each other. 

An amofphotts metal stator as recited in claim 26, each Of said segments 
having been subjected to a heat treatment comprising a heating and a cooling 
portion. ' ■ • ' i;'^ •• - ■ ^■ 

An amorpkons metal atator as recited in claim 28, a magnetic field being 
applied to eadtof said segments during at least the cooling portion of the heat 
treatment thereof. 


An amoiphous lietal siaior a6 tecited in claim 28, said heat treatment being 
carried out * batch continuous anneiUing oven. 

An amorphous rodtnl stator as recited by claim 26, said stator having a core- 
loss less than or appioMMately equal to t watt-per-kilogram of amorphous 
metal material when operated at a ftequoncy of approximately 60 Hz and a fiux 
density of appro»imately I.4T4 

An amofphtHia metal staior «a tfeciied in claim 26. said stator having a core- 
loss of less than or approximately equal to 12 watts-per-Wlogram of 
amoiphoM nctal materia when opetaled *t » frequency of approximately 1000 
Hz and* ll«x density of apptoximately l.OT. 


Attorney Docket No. 0017-20 CIP 
P.O. File No. 30-4519 CIP 


Asoiita £!aims -"^^ Marking* Tc ^I^<:w (^^r^iv^ MmU 

An amoiplKms metal 8t«tor as fccited in claim 26. «dd stator having a cow- 
loss of less than or approMmatcly equal to 70 watts-per-kilogram of 
amorphous wetal tnaterial when opetatcd at a frequeney of approximately 
20,000 Hz aaA« flux density of approximately O.SOT* 

An amorphous metal stator as recited in claim 26. wherein each of said strips 
hasacompositiondefinedessentiallyby the formula: Mio^s Y5.20 Z0.20. 
subscripts in atom percent, where -M" is at least one of Fe. Ni mA Co. "Y" is 
at leastx»ne.of B, Gand P. and -Z" is at least one of Si. Al and Oe; with the 
provisos that <i) up to 10 atom percent of component «M" can be replaced with 
at Icastone of Ae metallic species Ti, V. Cr. Mn. Cu, Zr. Nb. Mo. Ta. Hf. Ag, 
Au. Pd. Pt, and W; (ii)op to la atom percent of components (Y + Z) can be 
rephJd by at least one of the non-metallic species In. Sn, Sb and Pb; and (iii) 
up to about one (1) atom percent of the components (M + Y + Z) can be 
incidental impurities. 

A brushless radial flux DC motor comprising: 

a) an amorphous metal stator and a rotor disposed for rotation therewithin. 
Mid stator comprising a plurality of segments, each segment comprising 
a plurality of layers of amorphous metal strips, each of 

has a top and a bottom surface and is oriented such that (i) a 
line normal to either of said surfaces at substantially any point thereon 
is substantially perpendicular to the axis of rotation of said rotor, and 
(ii) when traversing said segment, said flux crosses one air gap; and 

b) means for supporting said stator and said rotor in predetermined 
positions relative to each other. 

A brushless radial flux DC motor comprising: 
a) an amorphous metal stator and a rotor disposed for rotation therewithin. 
.aid stator comprising a plurality of heat-treated segments, each 
segment comprising a plurality of layers of amorphous metal strips. 
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^ .each of has a top and a bottom surface and is 

ortente^ «ocli tiltiit (i) a line normal to either of said surfaces at 
substantiaUy an^ point thereon is substantially perpendicular to the axis 
of rotation of said rotor, and (ii) said flux traverses said segment 
without crossing an air gap. and said stator having a core loss less than 
«L" when operated at an excitation frequency "T to a peak induction 
level Bm«x wherein L is given by the formula L = 0.0074 f (B„«)" + 
0.000282 f' » iB^?\ said core iJs, said^ifeiitation frequency and 
said peak induction level being niisasurcd in watts per^ilogram, hert2. 
and teslas. respectively; an<^ ' ^ 

means for supporting said jjtator and said rotor in predetermined 
positions relative, Id ead!i |t>dier.^'' 


